Increased plasma levels of matrix metalloproteinase-9 and tissue inhibitor of metalloproteinase-1 in lung and breast cancer are altered during chest radiotherapy.
Does the release of plasma matrix metalloproteinase-9 (MMP-9) by radiation-activated airway epithelial cells and infiltrating inflammatory cells play a role in the radiation damage or repair process in the lungs? We evaluated lung damage by ionizing radiation using plasma levels of MMP-9, tissue inhibitor of metalloproteinase-1 (TIMP-1), and MMP-3 as biologic markers of tissue damage, and also their relationship to changes in pulmonary epithelial permeability, clinical signs and symptoms, and lung structural changes. Seven serial studies were conducted in each of 8 patients undergoing chest radiotherapy (RT) for lung or breast cancer, beginning before the first treatment (baseline) and then biweekly to approximately 100 days during and after RT. Chest radiographs were monitored for each patient. Sandwich enzyme-linked immunoassays (ELISA) were used to measure plasma MMP-3, MMP-9, and TIMP-1 levels. Lung permeability was evaluated by measuring the rate of epithelial clearance of approximately 150 microCi ( approximately 5.6 MBq) inhaled (99m)Tc diethylenetriamine pentaacetate aerosol (DTPA). Lung and breast cancer resulted in very high plasma levels of MMP-9 (126-893 ng/mL) and TIMP-1 (496-8985 ng/mL) in all subjects studied before initiation of RT. This compares with plasma MMP-9 and TIMP-1 values in healthy volunteers of 29 +/- 11 ng/mL and 436 +/- 86 ng/mL, respectively. RT was followed by a sharp decrease in plasma MMP-9 within the first 2 weeks, but without a corresponding change in TIMP-1. In contrast, plasma MMP-3 levels, which are generally increased with inflammation, were elevated in only 1 of 5 subjects. Lung and breast cancer are associated with high plasma levels of MMP-9 and TIMP-1. These high baseline plasma levels of MMP-9 were reduced in the first 2 weeks of RT in 7 of 8 subjects, and TIMP-1 plasma levels remained high in all subjects. The decrease in plasma MMP-9 after initiation of chest RT appears to reflect a suppressive effect on cancer-induced cellular responses rather than a primary role for MMP-9 in radiation-induced lung damage. Likewise, the lack of a rise in plasma MMP-3 levels does not support a role for MMP-3 in tissue injury or repair in the lung. It remains to be determined whether plasma MMP-9 measurements will serve as a useful parameter in predicting cancer relapse.